The aim of the study was to examine how interpreter training and experience influence word recognition and cross-linguistic connections in the bilingual mental lexicon. Sixty-eight professional interpreters, interpreter trainees (tested at the beginning and end of their training) and bilingual controls were asked to complete a semantic priming study. Priming is a psycholinguistic research method used to examine connections between words and languages in the mind. Data analysis conducted by means of linear mixed models revealed that advanced trainees recognised words faster than beginners, but were not outperformed by professionals. A priming effect was found only in the L1-L2 direction, suggesting similar asymmetries between languages irrespective of the interpreting experience. It is the first study to adopt a priming paradigm and a longitudinal design to examine the interpreters' mental lexicon. The study shows that word recognition is faster due to interpreter training, but is not modulated further by interpreting experience.
Introduction
Psycholinguists have frequently examined the structure of languages in the bilingual mind to answer important questions about how the two languages of a bilingual co-exist and co-activate each other. Semantic priming, or facilitation in processing of words following previous exposure to semantically related words, is a frequently applied method of psycholinguistic research. The facilitation effect (measured as response to a primed target) reflects the phenomenon of spreading activation (McNamara 2005) . Words in the mental lexicon are connected in a network and the stronger the associations and meaning similarities between the words, the stronger the connections and the more conspicuous the activation . This method is also very useful to study the structure of languages in the interpreting mind, i.e., how the two languages are represented and co-exist in the mind. Simultaneous interpreters are a special case of bilinguals (Chmiel 2010; Elmer 2012; Hervais-Adelman et al. 2015) since they use their two working languages in a specific way: by concurrently activating comprehension in the source language and production in the target language. It seems likely that interpreting experience should boost lexical processing as "any translation act will become reflected in a memory trace that connects the two terms of the translation; the more often the same two terms (words or longer phrases) co-occur in a translation act, the stronger the memory connection between them will be" (de Groot & Christoffels 2006, 198) . In fact, neurolinguistic studies do suggest that in the interpreter's mind "semantic representations of L1 and L2 words are physiologically more richly interconnected, this leading in turn to a wider co-activation of lexical-semantic neighbourhoods" (Elmer et al. 2010, 153) . The aim of this study is to examine word recognition and cross-linguistic connections in a L1-L2 and L2-L1 semantic priming study with a lexical decision task performed by four groups of participants differing in interpreting experience: bilingual controls with no experience, interpreting trainees tested at the beginning of their programme, the same trainees re-tested at the end of their twoyear programme and professional interpreters. By looking at group differences in response times and priming effects, we can disentangle the effect of interpreter training and experience and see how these two modulate interlingual connections in the mental lexicon.
Priming
If a bilingual sees a word in one language (the prime) and then a word in another language (the target), the reaction to the target will be typically faster if it is semantically related to the prime (McNamara 2005) . That is, the bilingual will react faster to the word deszcz ['rain'] if it is preceded by a related prime umbrella, rather than by an unrelated prime chair. Such priming effect is explained by activation of words and concepts spreading in the mind. If a word is presented, its meaning is activated and this activation spreads automatically to semantically related words. Cross-linguistic priming studies (reviewed below) show that this effect operates across languages. Thus, they are especially suited to examine the organisation of meanings and forms of words in the bilingual's mental lexicon.
A number of studies have used this paradigm with a lexical decision task, where following the presentation of a prime, the participant decides if the target is a word or not. For instance, Schwanenflugel & Rey (1986) and Chen & Ng (1989) found no difference in facilitation following within-and between-language primes. De Groot & Nas (1991) used masked and unmasked semantic priming for cognates and noncognates. In a masked priming experiment, the prime is presented briefly and followed by a mask consisting of hashtags so that the participants cannot consciously recall seeing it. De Groot & Nas (1991) found that the priming effects were present in all conditions but disappeared for masked cross-linguistic priming for non-cognates. This suggests shared conceptual representations for cognate translations and separate representations for noncognate translations. While de Groot & Nas (1991) manipulated the cognate status of their stimuli, Jin (1990) manipulated concreteness and found greater priming effects for concrete rather than abstract word-pairs. The findings of both of these studies show varying strengths of connections in the mental lexicon and a varying power of ensuing spreading activation.
The pattern of results of cross-linguistic semantic priming studies is similar when it comes to language advantage. In general, responses are faster in the L2-L1 direction as opposed to the L1-L2 direction (Jin 1990; de Groot & Nas 1991; Perea et al. 2008) , which shows a general L1 advantage in lexical access. An opposite asymmetry is usually found in the priming effect. The effect is larger in the L1-L2 direction as compared to smaller (Jin 1990) or insignificant (Keatley et al. 1994) priming in the L2-L1 direction. The L1-L2 advantage-i.e., stronger priming of L2 words by L1 words-is explained by the fact that L1 is richer in semantic representations and more semantic information is accessed in L1 as opposed to L2 . The only study that found significant L2-L1 priming effect and no L1-L2 effect was the one by . However, the authors reanalysed language histories of their participants and found that they were more dominant in their L2. Thus, the results were consistent with previous studies in which the dominant language influenced the nondominant more than vice versa.
These studies show that activation differs depending on the strengths of connections in the mental lexicon. The findings might be accommodated by those bilingual lexicon models that assume quantitative, rather than qualitative, differences in cross-linguistic connections, such as the Distributed Representation Model-DRM (van Hell & de Groot 1998) and the Sense Model (Finkbeiner et al. 2004 ). According to the DRM, lexical representations of words are linked to semantic or conceptual features. The more meaning is shared by two words, the greater the overlap between their conceptual features. This is also true across languages, thus translation equivalents from two different languages would share the same or similar conceptual features (van Hell & de Groot 1998) . Abstract words typically share fewer features than concrete words, and noncognates would have smaller overlaps than cognates. This might explain why, according to the DRM, the priming effect is greater for concrete rather than abstract words and for cognates rather than noncognates.
A similar mechanism was posited to operate in the Sense Model (Finkbeiner et al. 2004) , the difference being that conceptual features are organised into bundles representing various senses of a word. This leads to representational asymmetries between words. Because of greater L1 command, the number of senses (or conceptual features in the DRM) activated for an L1 word will be higher than the number of senses activated for an L2 word and this mechanism explains smaller or non-existent priming effects in L2-L1 direction. The L2 prime simply preactivates too few senses (or too few conceptual features due to smaller overlaps, according to the DRM) of the L1 semantic representation to facilitate the recognition of the L1 word. L1 leads to greater priming effects than L2 also because, in general, L1 words are reacted to faster than L2 words. This is due to the fact that L1 representations are stronger and tend to be activated more frequently than L2 representations (Dijkstra & van Heuven 2002) .
The semantic representation system can be described as fluid since interlingual connections become stronger with higher L2 proficiency and greater exposure to specific words (Altarriba & Basnight-Brown 2009; Cop et al. 2015) . Simultaneous interpreting offers concurrent exposure to words in L1 and L2. Thus, the priming effect may be posited to occur in interpreting on a regular basis and it might be one of the factors facilitating interpreting, i.e., exposure to source language words may facilitate and speed up access to the target language words. Setton (2003) subscribes to the connectionist view of the mental lexicon and claims that connections and paths between words and concepts are dynamic and shaped by individual experience. The selective weighting of connections (Setton 2003) begins with interpreter training and continues as a function of one's interpreting experience. Setton (2003) claims that these connections are first shaped during training when trainees acquire new terminology domains. They are then refined in the course of the professional career with episodes of extreme activation before and during assignments. It seems that effects of training and experience should be separately visible in the changing structure of the mental lexicon and the present study aims at revealing such modulation. Since there are no priming studies focusing on interpreter training and experience effects, the following section is a review of other studies that shed more light on differences between bilinguals, interpreter trainees and professional interpreters in lexical access and comprehension.
Effects of training and experience in lexical access and comprehension
To date, many studies comparing simultaneous interpreting performed by professional interpreters and trainees have found the effect of experience manifested in better accuracy (Setton & Motta 2007; Díaz et al. 2015) , more efficient syntactic restructuring (Riccardi 1998) , improved comprehension of the source text (Sunnari 1995; 1996) , better use of background knowledge (De Feo 1993) and more efficient selection of information to be processed (Liu et al. 2004) . Studies examining the effect of training-especially in the within-subject longitudinal design-are less frequent but they do reveal improved interpreting skills (Bartłomiejczyk 2010; Hervais-Adelman et al. 2015) and verbal fluency (Chmiel 2007) . It is interesting to see if, and to what extent, this advantage is also present in lower-level processes, such as lexical access and comprehension.
Studies focusing on comprehension processes in interpreting used such methods as self-paced reading, an error detection task, a lexical decision task, and semantic decision and categorisation tasks. Bajo et al. (2000) examined professionals, trainees and controls on a self-paced sentence reading task and found interpreter advantage in comprehension and reading times over controls and no group difference between professionals and trainees. Error detection studies show that experienced interpreters outperform trainees when it comes to identifying semantic errors (Fabbro et al. 1991; Yudes et al. 2012) . Interestingly, the study by Yudes et al. (2012) found no difference between interpreters, trainees and controls in detecting lexical errors (i.e., misspellings). Thus, comprehension did not differ on the single word level but did differ when the processing of larger units was involved. Yudes et al. (2012) concluded that interpreting experience increased the efficiency of comprehension strategies.
In a lexical decision task, participants are asked to decide whether a string of letters is a word or not. In the study by Bajo et al. (2000) , interpreters outperformed trainees and controls in a lexical decision task only when recognising nonwords, and not words. In a semantic categorisation task, interpreters categorised typical exemplars (words typically associated with a given category, e.g., apples as a type of fruit) equally fast and non-typical exemplars-less frequently associated with a given category, e.g., figs as a type of fruit-faster than the other groups. Bajo et al. (2000) concluded that the interpreters might have more efficient access to semantic information, especially when it comes to less typical associations. To examine the effect of training, Bajo et al. (2000) re-tested the trainees (a small group of eight) and the controls on the same tasks after the end of their studies, almost one year later. They found no improvements in the control group and some improvements in the group of interpreter trainees-statistically insignificant in the lexical decision task, and statistically significant in the semantic categorisation task. The effects shown in the study by Bajo et al. (2000) suggest that interpreter training and experience does improve access to conceptual information needed in comprehension.
Finally, Elmer et al. (2010) tested professional interpreters and bilingual controls on a semantic decision task. The participants were to determine if the auditorily presented pairs of nouns-either both in L1, both in L2, one in L1 and the other in L2 in both orders-were semantically congruent. They found no group differences in error rates and response times but they did find differences in EEG data, suggesting "a training-related altered sensitivity to lexical-semantic processing within and across L1 and L2, probably relying on stronger connections within and between the lexicons" (Elmer et al. 2010, 153) .
Taken together, these studies seem to suggest that the interpreting practice does not modulate basic processing in comprehension (activation of lexical representations of words and pertaining to typical exemplars in a semantic category), but does influence higher-level processing (activation of conceptual representations of words and pertaining to non-typical exemplars in a category). The connections between lexical and conceptual representations might strengthen where there is greater potential for improvement, i.e., where performance is not at ceiling.
The studies reviewed above focused on comprehension in interpreting. However, the discussion of how interpreting experience modulates lexical processing and comprehension could also be enriched by findings from studies involving translators. García et al. (2014) claim explicitly that strictly linguistic effects of translation experience may be independent of the modality, i.e., they would be similar in the case of interpreting and translation. This is juxtaposed with executive functions that might be more prone to change due to time constraints experienced by interpreters. Let us now review some lexical processing studies involving translators performing tasks that focused on comprehension. García et al. (2014) studied word reading and word translation tasks performed by groups differing in translation experience: beginner translation trainees, advanced translation trainees and professional translators. They found that beginner trainees were significantly slower in general than translators and advanced trainees, while the latter two groups did not differ. They also found no general language asymmetry and some modulation of language asymmetry by a combination of word-specific factors, such as concreteness and cognate status. García et al. (2014) explained their results by claiming that relative strengths of interlingual links involved in lexical processing might be modulated by early training and reach a ceiling, i.e., become strengthened to the maximum as a result of translation training. According to García et al. (2014, 10) "during the first months of formal translation education prospective translators establish and analyse interlinguistic associations more frequently and intensely than they did before enrolment. " They further speculate that new interlinguistic associations are reinforced by beginner trainees due to their focus on similarities and differences between translation equivalents. The study has shown that translation experience might in fact be responsible for certain reconfiguration of connections in the mental lexicon.
Ibáñez et al. (2010) asked professional translators and a control group of matched bilinguals to perform self-paced reading of sentences with critical cognate or control words in a language switching paradigm. They were asked either to read and then repeat, or simply to read the sentences. In general, reading in L1 was faster than in L2, regardless of the translation experience. When reading for repetition, translators were found to simultaneously activate both languages, since they manifested a cognate facilitation effect. As a result, they also showed no switching costs, contrary to bilinguals, who read more slowly when switching from L2 to L1. Group and language asymmetry effects disappeared in the readingonly task, suggesting that both translation experience and task demands can modulate lexical processing.
The studies on translators and interpreters bring a similar pattern of results: groups of controls, trainees and professionals differ on more elaborate tasks and not on basic tasks. The findings are more complex when directionality of processing is considered as a variable. While García et al. (2014) found no general directionality effect, Ibáñez et al. (2010) reported an L1 comprehension advantage for both professionals and controls. Since the present study includes two directions (L1-L2 and L2-L1), below is a brief overview of directionality effects found in interpreting studies.
When it comes to directionality in interpreting, most studies show that performance is more efficient and better in L2-L1 direction as opposed to L1-L2 direction (Gran & Fabbro 1988; Chang 2005; Donovan 2005; Mead 2005) . Only two studies to date have shown L1-L2 directionality advantage (Tommola & Helevä 1998; Kurz & Farber 2003) . In a single word translation study by Christoffels et al. (2006) , the directionality effect was manifested only by bilinguals and not by interpreters and language teachers. Such language symmetry was posited to result from proficient language use typical in interpreting and language teaching. A similar pattern of results was discovered by De Bot (2000) : L2-L1 advantage was found in intermediate and advanced bilinguals performing word translation, but not in proficient bilinguals. Chmiel (2016) investigated to what extent the directionality of interpreting practice modulates directionality effects in a word translation task. Chmiel examined both unidirectional interpreters (working only in the L2-L1 direction) and bidirectional interpreters (working equally often in the L2-L1 and L1-L2 direction). Contrary to her assumptions, it was bidirectional and not unidirectional interpreters who showed the L2-L1 advantage. Chmiel (2016) explained her results by claiming that other factors (such as language use, exposure and immersion) might have more bearing on the structure of cross-linguistic links in the mental lexicon than the predominant interpreting direction.
Taken together, the majority of directionality studies show L2-L1 advantage and some modulation by factors such as language proficiency and interpreting experience. Thus, the cross-linguistic mappings in the mental lexicon may undergo reorganisation due to interpreting practice. While the majority of these studies revealed directionality effects in production, the following study will examine these effects in comprehension.
The present study
In the present study, four groups of unbalanced bilinguals with varying simultaneous interpreting experience were asked to perform a lexical decision task in a cross-linguistic semantic priming study to evaluate to what extent simultaneous interpreting modulates conceptual and lexical connections in a bilingual mind. This is, to the best of my knowledge, the first study applying a semantic priming paradigm to study interpreting populations. The aim was to see if the amount of interpreter training and interpreting experience modulates word recognition in general (manifested by response times) and the priming effect, that is, the difference in recognition times between semantically primed and neutrally primed words. Previous neurolinguistically-oriented studies (Elmer et al. 2010; García 2013) seem to suggest that the strength of semantic and lexical links between translation equivalents might depend on translation and interpreting experience. In line with the study by Bajo et al. (2000) , faster word recognition was expected by advanced trainees as compared to beginner trainees, as well as by professionals and trainees as compared to controls. Since all groups were unbalanced bilinguals, a general L1 comprehension advantage was expected for all groups. It was also predicted that participants with more exposure to interpreting (advanced trainees and professionals) would manifest semantic priming in both directions while bilingual controls and beginner trainees would manifest semantic priming only in the usual L1-L2 direction.
Semantic priming is said to reflect an automatic process since the priming effect has been discovered for the time between the appearance of a prime and a target (or stimulus-onset-asynchrony, henceforth SOA) of 200 ms or shorter (McNamara 2005; McDonough & Trofimovich 2008) . If longer prime-target intervals are applied, semantic priming may also reflect controlled or strategic processing. According to McNamara (2005: 74) , "any delay between processing of the prime and processing of the target will allow some progress to be made in gen-eration of the semantic set for a word prime, setting the stage for facilitation. " With longer SOA, participants are believed to apply various strategies (Perea & Rosa 2002) . Expectancy generation is one of such strategies, and it is crucial for the present study. This mechanism involves the mental construction of a list of words related to the prime before the appearance of the target (McNamara 2005; Heyman et al. 2015) . When applied in a cross-linguistic priming task, such as the one in the present study, a long SOA "may allow participants to translate the prime into the alternate language" (Basnight-Brown & Altarriba 2007, 5) and response times reaching 1000 ms may be an indication of that translation mechanism.
Since the present study focuses on the differences between groups more and less experienced in interpreting I decided to use a SOA of 750 ms. As mentioned earlier, effects found with a longer SOA may reflect strategic processing involving expectancy mechanism. Such mechanism is frequently employed by interpreters to anticipate the meaning of the incoming speech. Thus, it was expected that any group differences in word recognition and priming effects would be especially salient with such a long SOA.
Participants
There were four groups of participants: 20 interpreting trainees tested before a two-year graduate programme in conference interpreting, the same 20 trainees retested after their two-year training, 24 professional conference interpreters and 24 non-interpreting bilingual controls.
The group of trainees included 14 females and 6 males. Their mean age was 22 years (SD = .88) before training and 24 years (SD = 1.1) after training. Their A language (L1) was Polish, their B language (L2) was English and 13 of them had a C language (L3, German or French). None of them reported any significant interpreting experience. The two-year programme included over 500 contact hours focusing on the practical training in interpreting (including liaison, consecutive and simultaneous interpreting). This group was tested twice: in the first and the last month of their programme, so the interval was 21 months. The trainees' B language proficiency was at least on the C1 level-according to the Common European Framework of Reference for Languages, or CEFR (North 2014)-following the entry requirements to the master's programme.
The group of conference interpreters included professional interpreters working for the European Commission and the European Parliament: 17 of them worked for the EU institutions full-time and 7 were freelancers. This group included 11 females and 13 males. Their mean age was 38 years (SD = 5.49) and their mean self-reported professional experience in conference interpreting was 10 years (SD = 5.28). They all had Polish as their A language, English as their B language and most of them had also one or two C languages (Czech, French, German, Greek, Italian, Spanish or Swedish).
The control group included students of the master's programme in English. Polish was their mother tongue. They came from the same university as the interpreting trainees and their L2 proficiency was at a similar level (at least C1 according to CEFR). Their mean age was 24 (SD = 2.0). They could be classified as non-interpreting bilinguals since none of them had any significant training or professional experience in interpreting.
Materials
The materials included 80 targets (50 words and 30 non-words) in English and in Polish. All words were matched for frequency and length based on the SUBTLEXuk (Van Heuven et al. 2014 ) and SUBTLEX-pl (Mandera et al. 2015) database. The average frequency of the targets was 4.6 for English and 4.2 for Polish on the Zipf scale, which is a standardised word frequency measure (Van Heuven et al. 2014 ). The Zipf scale ranges from 1 to 7 and the Zipf value of 4 corresponds to the frequency of 10 per 1 million words. Words with Zipf scores between 4 and 7 are considered frequent. Thus, the experimental items used in this study rank in the lower range of frequent words. Association norms for the experimental prime-target pairs were collected from 100 participants coming from the same population as the control group. The participants were asked to rate association strengths on a 7-point Likert scale. Targets from pairs with scores below 2.5 were treated as neutrally primed and targets from pairs with scores above 5.5 were treated as semantically primed. Non-words were created by adding, deleting or changing 1-3 letters in an existing word in a given language. Each target word appeared in two conditions-preceded by a related semantic prime in the other language (e.g., wełna ['wool']-sheep) and preceded by an unrelated prime in the other language (e.g., krzesło ['chair']-sheep). Two sets of stimuli were created with randomised conditions. If a target was preceded by a related prime in set A, the same target was preceded by an unrelated prime in set B. Thus, each set included 25 targets preceded by related primes, 25 targets preceded by unrelated primes and 30 non-words preceded by primes. Sets were randomised across participants and each set was presented to half of the participants in each group.
Procedure
The experiment was designed and run on E-Prime 2 (Schneider et al. 2002 ) on a laptop computer. Reaction times were measured with the Serial Response Box.
Participants were examined in a quiet room (bilinguals in a university laboratory and interpreters in a quiet office in the building of either the European Parliament or the Directorate-General for Interpretation in Brussels). Before the experiment they completed a pre-questionnaire including questions about their age, known languages and experience in interpreting. They were given oral instructions and completed a practice block in either Polish-English direction or English-Polish direction. Instructions were given in the language of the target words. After the practice block, the participants completed the trial block and the direction was reversed, so that they then could complete both the practice block and the trial block in the other direction. The procedure within a trial involved the following elements: first the participants looked at a fixation mark for 1000 ms. This was followed by a prime that appeared on the screen for 250 ms and a blank screen visible for 500 ms. The participants then saw the target which disappeared when they made a decision (by pressing 1 for words and 0 for non-words) or after 4000 ms, whichever came first.
Data analysis
Incorrect responses and responses to nonwords were removed from the analysed data (nonwords are included in the experiment only to make the participants differentiate between words and nonwords and they do not provide any information about lexical processing). Response times below 200 ms and above 1500 ms were considered outliers in line with Schoonbaert et al. (2009) and Carreiras et al. (1997) and removed from the analysis (1% of the data). The data were analysed by means of fitting a linear mixed effects model with the lme4 package (Bates 2007) in R software (R Development Core Team 2013) . This method was chosen over the traditional ANOVA since it allows for better handling of unbalanced data. It also combines ANOVA's separate F1 and F2 analyses to capture individual differences between participants and experimental items (Barr et al. 2013; Bates et al. 2015) . The response times were log-transformed to achieve the normal distribution of data. Thus, coefficients from the model are based on log-transformed values. However, for convenience, means and effects are presented in ms.
Results
No single model could be fitted to analyse all data since group was a within-subject variable when comparing beginner and advanced trainees and a betweengroup variable when comparing advanced trainees to professional interpreters and controls. Thus, separate models were fitted for the effect of training (comparing trainees before and after training) and the effect of experience (comparing advanced trainees and professionals to controls). For all models, Satterthwaite approximations were used to establish p values and sliding contrasts were set to estimate parameters for main effects and interactions.
Effect of training
Two linear models were fitted to analyse priming in the L1-L2 direction and L2-L1 direction. Both models included group (beginners vs. advanced trainees) and prime type (related vs. unrelated) plus their interactions as fixed factors and items and participants as random intercepts. They also included both prime and target frequency and length as fixed factors. The analysis of priming in the L2-L1 direction revealed the main effect of group (b = .05, t = 3.37, p < .001) with quicker reactions of advanced trainees (M = 574 ms, SD = 179) than beginner trainees (M = 603 ms, SD = 174). No priming effect was found (b = .006, t = .37, p > .05) and no interactions were revealed. The analysis of data for the L1-L2 direction revealed a reliable effect of group (b = .03, t = 2.13, p < .05). Again, advanced trainees (M = 624 ms, SD = 170) were faster than beginners (M = 667 ms, SD = 178). There was a marginally significant priming effect (b = .03, t = 1.79, p = .07). Semantically primed targets (M = 638 ms, SD = 175) were reacted to 11 ms faster than neutrally primed targets (M = 649 ms, SD = 175). No group by prime type interaction was revealed, which means that the priming effect did not differ for both groups.
In order to look for general direction asymmetries, a linear model was first fitted with group (beginners vs. advanced trainees), prime type (related vs. unrelated) and direction (L2-L1 and L1-L2) plus their interactions as fixed factors and items and participants as random intercepts, as well as both prime and target frequency and length as fixed factors. The analysis revealed the main effect of group (b = .004, t = 3.807, p < .001), where advanced trainees (M = 596 ms, SD = 177) responded faster that beginner trainees (M = 630 ms, SD = 179). It also revealed the main effect of direction (b = .012, t = 5.19, p < .001), with reactions faster in the L2-L1 direction (M = 587 ms, SD = 177) than in the L1-L2 direction (M = 643 ms, SD = 175). There was also a marginally significant effect of prime type (b = .002, t = 1.78, p = .07): semantically primed targets (M = 605 ms, SD = 179) were recognised 12 ms faster than neutrally primed targets (M = 617 ms, SD = 177).
Effect of experience
In order to analyse the effect of experience, two linear models were fitted for two directions (L1-L2 and L2-L1) with group (controls, advanced trainees, professional interpreters) and prime type (related vs. unrelated) plus their interactions as fixed factors and items and participants as random intercepts. Additionally, both prime and target frequency and length were controlled for in the model by entering them as covariates. In the L2-L1 condition, numerical differences show that both advanced trainees (M = 574 ms, SD = 179) and professionals (M = 582 ms, SD = 145) performed faster than controls (M = 6418 ms, SD = 178). However, none of the group comparisons turned out statistically significant and there was no priming effect. In the L1-L2 direction, advanced trainees (M = 624 ms, SD = 170) were marginally faster than controls (M = 676 ms, SD = 177) (b = −.07, t = −1.75, p = .08). No other group comparisons turned out to be reliable. A marginally significant priming effect was found (b = .06, t = .189, p = .05). Semantically primed targets (M = 639 ms, SD = 165) were recognised 14 ms faster than neutrally primed targets (M = 653 ms, SD = 165). Again, no prime type by group interactions were revealed, suggesting a similar behaviour of all groups.
Finally, in order to compare both directions a linear model was fitted with direction, group and prime type and their interactions as fixed factors. Other characteristics of the model were similar. The analysis revealed the main effect of direction (b = .011, t = 6.6, p < .001), with L1 words recognised faster (M = 593 ms, SD = 168) than L2 words (M = 646 ms, SD = 165), and an interaction between prime type and direction (b = .003, t = 2.1, p < .05) stemming from the priming effect in the L1-L2 direction and the lack of effect in the L2-L1direction.
Discussion
The aim of the study was to examine how interpreter training and experience influence word recognition latencies and the representation of words in the mental lexicon. It was predicted that words would be recognised faster by participants with interpreting experience, words in L1 would be recognised faster than words in L2 and that semantic priming effects would be symmetrical for professional interpreters and advanced trainees due to stronger interlingual connections in their mental lexicons.
A consistent effect of training was found in both directions as at the end of interpreter training the trainees recognised words faster than at the beginning. This result confirms the theoretical conjecture by Setton (2003) and adds to a few studies that have found the training effect in such comprehension tasks as semantic categorisation (Bajo et al. 2000) and word reading (García et al. 2014) . However, it contradicts the findings from a longitudinal study on trainees by Bajo et al. (2000) , who found no training effect in a lexical decision task. This discrepancy may be explained by the fact that Bajo et al. (2000) used a slightly different lexical decision task in their study-it did not involve priming. As regards the effect of experience, no group differences were found when comparing advanced trainees, professional interpreters and controls. This is in line with Bajo et al. (2000) , who found no difference between similar groups in word recognition, Yudes et al. (2012) , who found no effect as regards single word processing, and Elmer et al. (2010) , who found differences between interpreters and controls performing a semantic decision task only in the EEG data and not in behavioural data. This suggests that single word processing might develop due to interpreter training but there is no evidence showing that it undergoes major modifications as a result of interpreting experience. However, the experimental items used in the study were frequent words (4.2 and 4.6 on the 7 point Zipf scale). The results might have been different if the study had involved less frequent words or words that are typically found in interpreting contexts.
1
The study revealed a significant direction effect: L1 words (L2-L1 direction) were recognised faster than L2 words (L1-L2 direction). This was an expected result, corroborating findings from many studies that show an L1 comprehension advantage (Donovan 2005; Mead 2005; Perea et al. 2008; Ibáñez et al. 2010) . It seems that, despite a unique use of two languages involved in interpreting, the interpreters' bilingual language profile might not undergo major changes, at least as regards the processing of frequent stimuli. The participants in this study were unbalanced late bilinguals and this asymmetry remained unaltered by interpreting experience or training.
Asymmetrical priming in beginner trainees and controls was expected in line with the priming literature on bilinguals (Keatley et al. 1994 ). This prediction was confirmed and the priming effect for these participants was found only in the L1-L2 direction. More experienced participants (advanced trainees and professional interpreters), had been expected to display a priming effect also in the L2-L1 direction, since it was predicted that interpreter training and experience would modulate the lexical and conceptual connections, thus making it easy for activation to spread also from L2 words to L1 words. This was not the case: no L2-L1 priming effect was revealed and no group by prime type interactions were found. Priming was not modulated neither by interpreter training or by interpreting experience. Thus, it might have occurred similarly in all participant groups.
These results can be explained in various ways. First, group differences might not be visible in behavioural data, as shown by Elmer et al. (2010) , and might require the application of neurocognitive research methods in order to be discovered. Another explanation might be related to the study design. Keatley et al. (1994) found priming effects in short SOA conditions (200 ms and 250 ms) and not in the long SOA condition (2000 ms). The potential time sensitivity of the effect might have influenced the results of the present study, which employed a long SOA. A similar study with a shorter SOA might be in order to verify this assumption. Finally, interpreting experience and interpreter training might not modulate the connections between words in the mental lexicon to an extent visible in a priming study, at least in the case of more frequent words, such as the ones used in this study.
The L1 advantage and the priming effects revealed by the present study are easily accommodated by the bilingual mental lexicon models as they converge with data from regular bilinguals. Thus, the L1 advantage can be explained by the fact that L1 representations, either in the form of conceptual features posited by the Distributed Representation Model (van Hell & de Groot 1998) or in the form of senses as stipulated in the Sense Model (Finkbeiner et al. 2004) , are stronger than L2 features and become activated faster. It seems that the interpreting experience and training do not lead to stronger L2 representations. The asymmetric priming effect can be explained by the fact that L1 primes activate more conceptual features or senses than L2 primes and thus enable stronger spreading activation to primed words in the other language. Again, the specific simultaneous processing of two languages in the course of interpreter training and experience might not alter these patterns of activation in the case of high frequency words.
Limitations
The present study was not free of limitations. First, it employed a task involving the recognition of written words while comprehension in interpreting is usually from an auditory channel. This may have been a potential weakness for the ecological validity of the study. Another limitation may have been that the SOA used in the present study was longer than in most priming studies. This was deliberate, so as to capture strategic processing and expectancy generation. However, neurolinguistic research has shown that facilitatory priming effects might be fading by the end of a long SOA (Rossell et al. 2003) . This might partially explain only marginally significant priming effects in L1-L2 and no reliable priming in the other direction. More studies are needed with manipulated SOAs to shed more light on expectancy generation and priming effects in interpreters. Also, the study by Elmer et al. (2010) has shown that typically behavioural data collected in a regular priming study might not show underlying differences, revealed only by neurolinguistic methods. Thus, a combination of both psycholinguistic and neurolinguistic research paradigms can prove beneficial in discovering how interpreting experience and training modulates linguistic processing. Finally, the experimental items were high frequency words and any changes in the processing may be too subtle in the case of such words. It would be interesting to manipulate target frequency in the study to see if more salient differences can be found. In fact, the frequency could be manipulated according to the objective frequency based on language corpora, subjective frequency ratings collected from the participants and interpretation-specific frequencies based on interpreting corpora.
Conclusions
The aim of this study was to examine how interpreter training and interpreting experience influence the representation of words in the bilingual mental lexicon through the analysis of word recognition and priming effects in a lexical decision task. To the best of my knowledge, it was the first study adopting a longitudinal design to examine word recognition and priming in interpreting trainees. The findings show that interpreter training modulates word recognition latencies and that neither interpreter training nor interpreting experience modulate priming effects. This study involved a basic task of single word recognition. Although it was sufficient to reveal the effect of training, the interpreter's advantage (if it exists) might be related to higher-order, more complex linguistic processing and would thus not be visible in a more basic word processing task, such as the one employed here. The study revealed an expected L1 comprehension advantage across all participants. Although interpreters are language specialists, no evidence was found that interpreting experience alters their bilingual language profile and language dominance and asymmetry. The asymmetry was visible in that the priming effect was found only in the expected L1-L2 direction. Again, the representation of words in the bilingual lexicon (to the extent identifiable through priming) remained unchanged as a result of interpreter training and experience. It seems that the specific simultaneous processing of two languages in the interpreting profession is not a strong factor in shaping the bilingual profile. Other factors, such as the initial bilingual symmetry or dominance, immersion, and daily language use might be more important in this case. The priming paradigm can be useful in studying interlingual connections in the interpreter's mental lexicon. However, interpreting involves a lot of top-down processing and more studies are needed to find out how the makeup of the mental lexicon affects the speed and ease of continuous speech-in-context processing typical of simultaneous interpreting. 
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